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Sawdust 


hich comes first, the mortise or 

the tenon? That’s the friendly 
“chicken or egg” debate that’s been going 
on around here the last couple weeks. 

I’ve always argued that you should cut 
the mortise first on a mortise and tenon 
joint. Then cut the tenon to fit the mortise. 

It seems to me it’s easier to shave a 
tenon smaller than it is to chop a mortise 
larger. (It’s hard to see what you're doing 
inside a dark mortise.) 

Okay, that’s my philosophy. And it’s 
pretty much what we’re showing in the ar- 
ticle on how to make a through mortise 
and tenon joint starting on page 13. 

BOOKCASE. But back to the debate — 
here’s how it started. I wanted to build a 
Craftsman-style Bookcase. It’s an opportu- 
nity to use through mortise and tenon joints. 
But Ken, our design director, and Steve, 
our shop manager, convinced me that for 
this project the tenons should be cut first. 

Their reasoning makes sense. The sides 
of the Bookcase are frame and panel units. 
First, there’s a groove 


But this time we did an even more thor- 
ough job. We're printing the index in a 48- 
page booklet and calling it Projects, 
Plans, & Techniques. 

Not only does it include an index to 
every project and article in all the back is- 
sues of Woodsmith (Nos. 1 to 89). But also 
every back issue of our other magazine, 
ShopNotes (Nos. 1 to 11). There are even 
descriptions of the hardware kits available 
to build the projects. And the booklet’s free. 

To receive a copy of Projects, Plans, & 
Techniques, mail in the card that’s bound 
in this issue. If the card is missing, you can 
get a copy by writing to: Woodsmith, P.O. 
Box 842, Des Moines, IA 50304-9961. 
(Please allow 6 to 8 weeks for delivery.) 


SOME NEW FACES 


We've had a slight population explosion 
around here lately. Robin Hutchinson has 
joined us as financial controller. Mark Hig- 
don has joined the Woodsmith team as an 
illustrator. Cheryl Cynor is a new graphic 

artist for our Pub- 


that’s cut in the 
frame pieces to hold 
the panel. Then the 
tenons are cut to fit 
the grooves. Finally 
the mortises are cut 
to fit the tenons. 
ANOTHERSIG. This 
method seemed the 


It’s logical to start 
with the tenons. But it 
goes against my “mortise 
first” philosophy. 


lishing Services de- 
partment. 

Steve Johnson has 
moved from his po- 
sition with The 
Woodsmith Store to 
become our assis- 
tant shop and facili- 
ties manager. Tak- 


easiest way to ap- 

proach cutting the joint. But Ken wanted to 
make it even easier. So he came up with a 
jig that can be used to cut a clean, through 
mortise to match a tenon perfectly. 

The whole idea behind the jig is to adjust 
it so it fits like a saddle over the tenon. 
Then the jig can be slipped off and used to 
lay out and cut the matching mortise. 

It’s kind of an “inside-out” approach to 
cutting a mortise and tenon joint. And it’s 
all perfectly logical. But it still goes against 
my basic “mortise first” philosophy. The 
debate continues. 


ANEW INDEX 


We haven't printed an index to the back is- 
sues of Woodsmith in almost two years. 
And readers haven’t been shy about re- 
minding me of that fact. So we decided to 
update and completely rework the index. 


ing Steve’s place at 
the store is Paul Schneider who formerly 
worked for Shopsmith. Finally, Stephanie 
Hagen and Kristi Andrews have become 
full-time customer service representatives. 

Not only has the number of employees 
grown, but the Woodsmith extended fam- 
ily has also grown. First, Jon and Ladonna 
Garbison had a baby boy: (Jake). Then Bob 
and Deb Whitmer also had a boy (Ryan). 
And most recently, my administrative as- 
sistant, Julia Fish, and her husband, Dave, 
had a girl (Anna). Julia assures me she'll 
be back soon (real soon, I hope). 

But if you really want to hear a story, ask 
Jeanne Johnson, our receptionist, about 
her new grandson, Jacob. (No one gets as 
excited as a first-time grandma.) 

All this talk about babies. Hmm . . . it 
gets me thinking again about that chicken 
or egg debate. 
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Contents 


[Tips & Techniques _| [4] From our readers: two pages of 


great ideas for solving common 
woodworking problems. 


116] A spring-loaded rod removes easily 
| J for wrinkle-free hanging of a quilt. 
And a shelf holds plates in a groove. 


1 Sometimes it’s best to cut a through 
—=! mortise and tenon joint “inside out.” 
A special jig solves the problem of cutting 
the mortise to fit the tenon perfectly. 


‘| 


13| A through mortise and tenon joint is 


i : `| strong, and looks good too. Here are 

the steps for cutting both parts of the joint. 
Chon Notec.—_—SWdWdWNS dG] While building the projects in this 
[Shox 3 Notes ass | [16] issue, we came up with a few tips 


and techniques of our own. 


18 Here’s a method for smoothing pan- 
`Y] els using two common tools: a hand 
scraper and a belt sander. Plus, some belt 
sanding tips. 


nck] 


lua fiesnan Raalcnaca | DA| Like many Craftsman-style pieces, 
[Craftsman Bookcase | [20] this Boakenne pe clean, simple 
lines with decorative joinery. It’s also 
built in the Craftsman tradition, requir- 
ing both machine tools and handwork. 


Sanaa | Sy) Hardware and supplies needed for 
Sources te neal | 3 1] the projects in this issue. Craftsman Bookcase page 20 
No. 90 Woodsmith 3 
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Tips & Techniques 


MITER GAUGE SET-UP BOARD 


H Setting a miter gauge to ex- 
actly 90° is a bit of a hassle. To 
speed up the process and still 
ensure accuracy, I made a miter 
gauge set-up board. 

The set-up board consists ofa 
base and a backing board, see 


Fig. 1. (For dimensional stabil- 
ity, I used 3⁄4"-thick plywood for 
both parts.) 

To make the set-up board, first 
cut a groove down the center of 
the base to fit the bar on your 
miter gauge. (The bar should 


BACKING BOARD 
1S 90° TO EDGE 
OF BASE AND GROOVE 


TEMPORARY WORK TABLE 


W With a small shop, I often 
need an extra work surface for 
assembly or finishing. So to get 
it, I make a temporary work ta- 
ble out of four pipe clamps and 
¥"-thick plywood, see drawing. 

The nice thing about this ta- 
ble is it can be set up and broken 


down in no time at all. And it 
takes up very little space when 
stored. Also, when setting up 
the table on an uneven floor, the 
clamps allow me to make slight 
leveling adjustments. 
Peter N. Williams 
Corpus Christi, Texas 


slide freely — but without slop.) 

Next, drill and screw the 
backing board to the base, plac- 
ing it exactly 90° to the groove, 
see Fig. 1. (While you're at it, 
drill a hole near the top so the 
board can be hung on the wall.) 


With the miter gauge un- 
locked, first slide it into the 
groove, up against the backing 
board, see Fig. 2. Then lock the 
miter gauge in place. 

Bob Parker 
Chilliwack, British Columbia 


PLACE MITER GAUGE 
AGAINST BACKING BOARD 
THEN LOCK MITER 
GAUGE IN PLACE 


FLEXIBLE CURVE 


E Every once in awhile I need 
to lay out a curve or duplicate an 
existing one. The best tool I’ve 
found for this is a flexible curve. 
But instead of buying one, I 
made my own by sliding alength 
of plumber’s solder into a piece 
of vinyl tubing, see drawing. 

To make it easier to insert the 
solder, the inside diameter of 
the tubing must be slightly 
larger than the diameter of the 
solder. Also, it helps to soak the 
tubing in hot soapy water before 


sliding in the solder. 

I made my flexible curve 
about 18" long. Any longer and 
it becomes difficult to slide the 
solder into the tubing. 

Winston Plummer 

Tampa, Florida 

Editor's Note: When we tried 

Winston's tip, it worked great! 

Locally, a two foot length of 1⁄,"- 

dia. vinyl tubing (commonly 

used for aquarium pumps) 

cost 30¢. And a four ounce roll 
of plumber’s solder cost $2. 
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RIB FILLERS 


Occasionally I clamp a jig or 
featherboard to the top of my ta- 
ble saw, see drawing. But some- 
times the support ribs on the un- 
derside of the saw make ithard to 
position the clamps. To solve 
this, I put a little “meat on my 
ribs” — I glued filler blocks to the 
underside of the top, see detail. 
The key here is to make the 


filler blocks the same height as 
the ribs. This way, the bottom of 
the table is perfectly flat. 

After the blocks are cut to fit 
between the ribs, glue and 
clamp them in place. (lused con- 
tact cement so the blocks could 
be removed later if necessary.) 

Mark Palmer 
Richland, Washington 


FILLER BLOCKS 
SUPPORT RIBS 


BANDSAWING PLUGS 


WI like to make my own plugs 
with a plug cutter. To get them 
to a uniform length, I cut them 
on the band saw, refer to Fig. 2. 

But occasionally when band- 
sawing, they pop out and get lost 
on the floor of the shop. To avoid 
this, I keep the plugs in place by 
applying masking tape before 
cutting them to length. 


First, drill the plugs with the 
plug cutter, see Fig. 1. Then 
place a strip of masking tape 
over the plugs. 

Once they've been cut to 
length, peel off the tape, see Fig. 
2. The plugs will stick to the tape, 
not bounce around the floor. 

Lawless J. Dupre 
Eunice, Louisiana 


PEEL AWAY 

TAPE WITH 
PLUGS 

ATTACHED 


MI stain quite a few of my pro- 
jects. Needless to say, I have 
many containers of stain in my 
shop. To keep track of them all, 
I make some reference boards 
to help me “catalog” how each 
stain looks when applied to dif- 
ferent woods. 

The reference boards are cut 
from the woods use most often. 
On each board, I section off a 
number of individual areas by 
cutting shallow kerfs with the ta- 
ble saw, see photo. 


Next, I apply each stain be- 
tween the kerfs, being careful to 
mark the back of the board with 
the name of the stain or any spe- 
cial finishing instructions. 
(Once the stain dries, I even go 
so far as to apply the finish coat 
over the stain sample.) 

Now when I want a new pro- 
ject to match the finish ona prev- 
vious project, I just refer to the 
reference boards. 

John Radewahn 
Milwaukee, Wisconsin 


SHOP-MADE SIZING 


Win Woodsmith No. 87, you 
recommended staining the 
Model Fire Truck with aniline 
dye. But when using dyes on 
woods with “wild grain” (like 
maple, birch, and pine), the 
stain can blotch. A while back, I 
came across a technique that 
helps reduce blotching. 

Before dying wood that might 
be a problem, I seal it with shop- 
made sizing liquid. (Sizing is a 
thin, pasty liquid used as a filler. 
It seals up end grain that’s ex- 
posed on the face of a board.) 

The sizing I use consists of 
four parts water and one part 
yellow woodworker’s glue. After 
mixing the solution together, 
brush on one coat. 

Since the sizing liquid is a 
water-based solution, the grain 
will raise. So after it dries, lightly 
sand the raised grain with 220 
grit sandpaper. (One or two 
passes with the palm sander 


works best for me.) 

After sanding, wipe on a lib- 
eral amount of dye, working it 
into the wood. Then wipe away 
the excess. 

One more thing. I've even had 
good results with this technique 
when using oil-based stains. 

Jim Grady 
Spring Valley, California 
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Quilt Rack 


A lot of the quilts I've seen | 
are hung just for display. | 
But sometimes a quilt ac- 
tually gets used. And that 
was one of the main chal- 
lenges we faced when we 
sat down to design this 
Quilt Rack. 

On some quilt racks 
the rod for holding the 
quilt is permanently at- 
tached. But for conven- 


ience, I wanted the quilt- 
holding rod on this Quilt 
Rack to be removable. 
(Almost like the toilet pa- 
per holder in a restroom.) 
By installing aspringintheendoftherod, the fold. This way, 
itcan be slid toward one end then pulled out the quilt stays 
for hanging up a quilt, see inset photo at folded when the 
right. So a person doesn’t have to struggle rod is placed back 
to thread the quiltbetweenthetopoftherod in the rack. 
and the bottom of the shelf. 


with the dowel rod. 

To keep the rod in 
scale with the rest of the 
rack, the rod is 114" in di- 
ameter. But dowel rod 
that large isn’t easy to 
find in many types of 
wood. However, itis read- 
ily available in red oak, so 
I built the entire project 
from oak. 

(Refer to page 31 for 
some sources of 11⁄4"- 
dia. oak dowel and the 
other hardware to 
build the Quilt Rack.) 

FINISH. In order to 
give the Quilt Rack 
more of an aged ap- 
pearance, I stained 
the wood with a coat of 
Minwax Golden Oak. 


woop. This Quilt Rack is made entirely Then, to protect the wood, I applied two 


Instead, the quilt can be folded exactly out of red oak. So, why not use some other coats of an oil/urethane mixture (General 
where you wantit, then the rod slid through kind of wood? The answer, again, has todo Finishes’ Two-Step Sealacell). 


EXPLODED VIEW 


GALLEY 
SPINDLE 


OVERALL DIMENSIONS: 
5034"L x 10"D x 105"H 
(7 


y) 


MATERIALS 


CUTTING DIAGRAM 


Ya" x 512" - 72" (Two Boards @ 2.75 Bd. Ft. Each) 


Shelf (1) 34 x 10-50% 


GALLEY SPINDLE PATTERN 
(FULL SIZE) 


Va" DIA. 


%6" DIA. 


Va" DIA. 


Galley Rail (1) Va x 14-72 (rgh.) 
Shelf Brackets (2) Yyxa -92 
Back Rail (1) Yax 32-474 


Galley Spindles (16) See Pattern 
Dowel Rod (1) 1% Dia. - 473⁄4 
(See page 31 for supplies needed.) — 
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SHELF 


I started building the Quilt Rack by first 
making the shelf. It’s a long board that con- 
nects the sides (brackets) and serves as a 
protective “roof” for the quilt. 

CUT TO SIZE. First, edge-glue two pieces 
of 34" stock for the shelf blank, see Fig. 1. 
(It’s hard to find flat, wide pieces of stock.) 
Then cut the shelf (A) to finished size. 

GROOVE & DADOES. Next, to create a 
trough for displaying plates, I routed a 
stopped groove along the top of the shelf to- 
ward the back edge, see Fig. la. 

Note: Refer to page 16 for more on routing 
stopped grooves and dadoes. 

After routing the groove on top of the 
shelf, the next step is to rout stopped dadoes 
on the bottom side for joining the shelfto the 
shelf brackets, see Fig. 2. 

EDGE PROFILE. Finally, I routed a decora- 
tive edge around the front and sides of the 
shelf, see Fig. 3. Note: By raising the round- 
over bit above the table, a 1⁄4" shoulder is 
created as an accent, see Fi ig. 3a. 


GALLEY RAIL 


After completing the shelf, I started work on 
the galley rail. This is a U-shaped “fence” 
that extends around the top of the shelf. 

The galley rail is connected to the shelf 
witha series of sixteen small galley spindles, 
see photo on the facing page. These can be 
purchased (see Sources on page 31) or they 
can be turned on the lathe, see the Full-Size 
Pattern on the facing page. 

CUT TO SIZE. First, I cut three pieces to fin- 
ished width for the front and side sections 
of the galley rail (B), see Figs. 4 and 4a. 

Design Note: I cut the galley rail from 14"- 
thick stock so it wouldn’t look too thick in 
relation to the rest of the project. 

EDGE PROFILE. With the three pieces of 
galley rail ripped to finished width, I routed 
a decorative profile on all four edges of each 
piece, see Fig. 4a. Note: These shoulders 
are only 4g", not 14" like on the shelf. 

CUT MITERS. Now the three rail pieces 
can be mitered to fit around the top of the 
shelf. The front piece is mitered to the same 
length as the shelf, and the side pieces to the 
same width as the shelf, see Fig. 4. But 
they’re not glued together yet. 

SPINDLE HOLES. Next, I marked the posi- 
tion of the holes for the spindles on the top 
side of the shelf, see Fig. 4. Then I used a 
try square to transfer the marks to the bot- 
tom side of the rail pieces, see Fig. 5. 

Now, the shallow holes can be drilled in 
the top of the shelf, see Fig. 6. 

Finally, I drilled all the holes on the three 
rail pieces except the holes that go into the 
miters, see Fig. 7. It’s easier to drill these 
two holes after the rail has been glued up 
into a “U” shape, see Fig. 8. 


CROSS SECTION 
PLATE GROOVE 


aS 50%" 


NOTE: 
SEE PAGE 16 FOR 
ROUTING STOPPED 

GROOVE AND DADOES 


~ ROUT USING 
3%" CORE BOX. 
` Bm 


ROUT STOPPED DADO 
ON BOTH ENDS 


ROUT PROFILE ON 
FRONT AND ENDS 
OF SHELF 


SS 
<< 
14"-THICK 
SPACER RAISES 
RAIL FLUSH TO SHELF 


FROM SHELF TO 
RAIL PIECES 


DRILL CORNER E 


HOLES AFTER 


DRILL HOLES IN RAIL PIECES 
BEFORE ASSEMBLING RAIL 
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BRACKETS 


There needs to be some way to support the 
shelf and also the quilt hanging rod. That’s 
the job of the shelf brackets. They’re func- 
tional pieces that are also decorative. 

CUTTO SIZE. To make the shelf brackets 
(C), first cut, two rectangular blanks to 
rough size, see Fig. 9. Note: I cut the blanks 
so the grain would run vertically on the as- 
sembled rack. 

BRACKET PATTERN. Next, to keep track of 
the top end of the brackets, I laid out the pat- 
tern on the face of each blank. This can be 
done by drawing the pattern directly on 
each piece. But to allow for making another 
quilt rack in the future, I made a template. 

To do this, first cut a piece of 1⁄4" Masonite 
to the same width and length as the finished 
bracket, see pattern. Then draw the profile 
on the face of the Masonite and cut out the 
pattern. Sand the profile smooth, then trans- 
fer the profile to each blank, see Fig. 9. 


TONGUES. Before cutting the profile of 
the shelf brackets, I used the table saw to 
cut a short tongue across the top edge of 
each bracket, see Fig. 10. Note: Sneak up on 
the thickness of the tongue until it fits 
snugly in the dado on the shelf. 

After the tongues are cut, trim the front 
end of each tongue so the tongues are hid- 
den when the rack is assembled, see Fig. 11. 

DOWEL MORTISES. The dowel rod that 
holds the quilt fits in a mortise in each of the 
shelf brackets, see Fig. 12. (To drill these 
114"-dia. mortises, see page 17.) 

Design Note: One mortise is deeper than 
the other to permit inserting and removing 
the rod, see Fig. 12a and photo on page 6. 

EDGE PROFILE. Now the shelf brackets 
can be cut to shape. Then rout a round-over 
along the curved edge, see Fig. 13. The 
round-over has a 1%" shoulder just like the 
edge of the shelf, refer to Fig. 3a. 


AUX. FENCE —< 


CUT TONGUE TO 
FIT DADO ON SHELF 
{REFER TO FIG. 2a) 


314" 


12 


REFER TO PAGE 


1 Smt ~~ 


After routing the decorative profile on the 
shelf brackets, there’s one little area that 
needs some work. At the inside curves on 
each bracket, I used a small chisel to square 
up the routed profile so it matches the band- 
sawn profile, see Fig. 13a. 


NOTCH FRONT 
END OF 
TONGUE 


ROUT PROFILE ON 
CURVED EDGES ONLY 


USE CHISEL 
TO SQUARE UP D 
CORNERS OF 

INSIDE CURVES 


BACK RAIL 


To give the Quilt Rack more of a finished ap- 
pearance, I added a strip of wood to the back 
of the rack. (It also helps tie together the 
shelf and the shelf brackets.) 

CUTTOSIZE. First cut the back rail (D) 
to length to fit between the shelf brackets, 
see Fig. 14. As for the width of the rail, I cut 
it the same as the distance from the bottom 
of the shelf to the center of the mortise for 
the dowel rod. 

ROUT PROFILE. Finally, rout one more 
decorative profile. This time along the lower 
outside edge of the rail, see Fig. 14a. 


BRACKETS MUST BE 
SQUARE TO UNDERSIDE 
OF SHELF 


CAT Va" 


SS NOTE: 


DRY ASSEMBLE BRACKETS INTO 
SHELF TO DETERMINE LENGTH 


BACK 
RAIL 


OF BACK RAIL 
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ASSEMBLY 


When it comes time to assemble the parts 
of the Quilt Rack, you need about four 
hands. But using several clamps and follow- 
ing a certain sequence works just as well. 

DRY ASSEMBLE. First, dry assemble the 
shelf on the brackets with the back rail in 
between, refer to Fig. 14. Then temporarily 
clamp the parts in place, see Fig. 15. 

Now, drill a counterbore for a wooden 
plug into the side of each shelf bracket. 
Then, drilla shank hole through the bracket 
and a pilot hole into the rail, see Fig, 15a. 

GLUE & SCREW. Next, I disassembled the 
pieces and started gluing them back to- 
gether. First, glue the tongues on the brack- 
ets into the dadoes in the shelf. 

Then, install the back rail with glue along 
the upper edge of the rail and woodscrews 
into the ends. (Don’t put glue on the ends.) 

Finally, clamp everything in place and plug 
the screw holes when the glue has dried. 

ADD SPINDLES & GALLEY RAIL.The last 
part of the assembly process involves glu- 
ing the galley spindles (E) into the mor- 
tises on top of the shelf, see Figs. 16 and 16a. 

Then, glue the U-shaped galley rail onto 
the tops of the spindles. 


BACK RAIL 


DRILL COUNTERBORED. 
SHANK HOLE THROUGH 
BRACKET INTO BACK RAIL 

(CENTER HOLE ON 
THICKNESS OF RAIL) 


5/64" -DIA. 
PILOT HOLE 


FIRST: 
GLUE SPINDLES 


INTO ge 
pE 
BZ 


DOWEL ROD & HANGER PLATES 


The heart of this project is a spring-loaded 
rod for hanging a quilt. But in order for the 
rod to work properly, the dowel must be cut 
to the correct length — long enough so it 
won't drop out of the holes, but not so long 
that it can’t be removed. 

CUT & DRILL. To determine the correct 
length of the dowel rod (F), measure be- 
tween the brackets and add 14", see Fig. 17. 
This way, when the dowel is inserted, it will 


bottom out in the shallow (1⁄4"-deep) hole 
and fit 14" into the deeper (%g") hole in the 
bracket on the opposite side. 

After cutting the rod to length (4734" in 
my case), drill a 34'-dia. mortise centered 
on one end for a 3'-long compression 
spring, see Fig. 17a. 

Shop Note: To locate the center of this 
hole, I used a compass set to one-half the di- 
ameter (the radius) of the dowel, see Fig. 18. 


THIRD: 
INSTALL GALLEY RAIL 
ON TOP OF SPINDLES 


Gi. NOTE ORIENTATION 


OF SPINDLES 


GALLEY 


SECOND: SPINDLE 


APPLY GLUE IN 
MORTISES IN 
GALLEY RAIL 


The point on the compass will leave a small 
hole indicating the center of the dowel. 

HANGER PLATES. After gluing the spring 
in the mortise (I used epoxy), all that’s left 
is to attach a pair of hanger plates to the 
back of the rack, see Fig. 19. 

Shop Note: A shallow hole in the edge of 
the shelf will permit the head of the mount- 
ing screw (in the wall) to slip in behind the 
hanger plate, see Fig. 19a. 


DRILL MORTISE SPRING 
IN END OF 


DOWEL (SEE FIG. 18a) 


NOTE: 
GLUE SPRING 
INTO MORTISE 


®© 
F 
Oras DOWEL 
CUT DOWEL 1⁄2" ROD 
~~ LONGER THAN DISTANCE 
BETWEEN BRACKETS 19 
ya | 


V2"-DIA. HOLE 
V4" DEEP 


ALIGN PLATE TO 
TOP EDGE OF HOLE 


#4 x 1" 
BRASS 
WOODSCREWS 
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It's not unusual to design a jig to help in 
building a project. But it’s not often the jig 
gets designed at the same time the project 
is being designed. Let me explain. 

As we were planning the Bookcase on 
page 20, I knew the project would feature 
through mortise and tenon joints. That’s 
the traditional Craftsman style. But these 
are no ordinary through mortise and ten- 
ons — they're designed to be almost 8" 
wide. (For the rail at the bottom of the Book- 
case side frames.) 

And a through tenon — especially a wide 
tenon — requires a perfect-fitting mortise. 
So as the plans for the Bookcase evolved, 
my approach to cutting the joint did too. 

INSIDE OUT. In the past I’ve almost always 
cut the mortise first, then cut the tenon to 
fit the mortise. But for this project I knew 
the joint would have to be cut “inside out.” 
And there was a good reason — it had to 
do with the shop-made plywood panel that 
fits in the side frame, refer to the photos 
on pages 22 and 23. 

The best procedure was to first cut a 
groove for the panel, then cut the tenon to 
match the groove. And finally “deepen” the 
groove to create a through mortise for the 
tenon. Because the mortise is cut last, it will 
have to fit the tenon perfectly. 

Here's where the Mortise Jig comes in 
handy. It helps when laying out the mortise 
and when cutting it to fit the tenon. 

SLIDING JAWS. This jig is simpler than it 
looks. It’s basically two sets of adjustable 
jaws. The outside jaws fit on the piece to 


EXPLODED VIEW 


be mortised. And the inside jaws indicate 
thethickness of the completed tenon. (The 
next two pages describe how to build, set 
up, and use the jig.) 


Through Mortise Jig 


After roughing out the mortise with 
a drill press (left photo, above), at- 
tach the jig to guide a chisel for 
cleaning up the mortise (right). 


HARDWARE. Except for the block of hard- 
wood, everything needed to build this jig 
can be found at a local hardware store, see 
the Supplies list below. 


| 


“L”-SHAPED 
OUTSIDE JAW 


516" WING NUT 


SUPPLIES 
© (2) %6" x 5" Carriage Bolts 
e (2)%' x 5" Steel Rods 

© (10) %16" Hex Nuts 
© (2) 546" Wing Nuts 


¥g"-DIA. x 5" 
STEEL ROD 
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BUILDING THE JIG 


As complicated as it looks at first, this mor- 
tising jig is really quite simple to build. (And 
also to use.) 

The jig starts out as one block of hard- 
wood (I used hard maple) that’s ripped into 
four strips for the two sets of jaws. 

Then the jig is assembled with two car- 
riage bolts and nuts (for adjustability) and 
two steel rods (to keep the jaws aligned and 
prevent them from twisting). 

HARDWOOD BLOCK. To build the jig, I 
started with a block of wood that was 3" to 4" 
longer than the mortise to be cut, see Fig. 1. 
This way, the jig doesn’t have to be moved 
after it’s clamped to the workpiece. 

After cutting the block to size, drill four 
holes through the block for the carriage 
bolts and steel rods, see Fig. 1a. 

KERF & RIP. The two outside pieces of the 
jig are L-shaped for clamping onto the sides 
of the piece to be mortised. To cut the rab- 
bets that create the “L,” start by ripping a 
pair of shallow kerfs along the bottom side 
of the block, see Fig. 2. 

Then, rip the block in half, see Fig. 3. 
Note: To end up with two identical-size 
pieces, run each half of the block between 
the fence and the blade, see Fig. 3a. 

COMPLETE RABBETS. Here's when the 
two outside pieces of the jig become L- 
shaped. It’s done by ripping another shallow 
kerf that intersects with the first kerf, see 
Figs. 4 and 4a. 

Note: Save the small strips that get cut 
away from the “L's.” They're used next to 
make the inside pair of jaws. 

TONGUES. Next, I cut a short tongue on 
the ends of the two inside jaws, see Fig. 5. 
The tongues create a relief for the hex nuts 
that lock all four jaws together, see the 
photo below. 

Shop Note: For the cheek cuts, I used the 
band saw, but a hand saw or tenoning jig in 
the table saw would also work. For the 
shoulder cuts, I used the table saw, see Fig. 6. 

After the tongues are cut on both inside 
jaws, the jig is ready to be assembled. 


FINAL ASSEMBLY 


Before assembling the jig, I applied a light 
coat of tung oil to the wood parts. Then I 
gathered up all the necessary hardware, re- 
fer to the Supplies box on the facing page. 

Assemble the jig by first joining the four 
jaws — separated by hex nuts — with the 
two carriage bolts, see photo and the Ex- 
ploded View. Note: The top edges of all four 
jaws should be flush. 

Secure the last jaw with a pair of wing 
nuts. Note: Hex nuts are not needed on the 
inside of this piece, see photo. 

Now the steel rods are driven into the 
other holes. (They slide easier if you wax 
them first.) Then the jig is ready to be used. 


1 NOTE: sic starts out 
AS 134"-THICK PIECE 
OF MAPLE oe 


12" 


USE PUSH BLOCKA 


DRILL Yg"-DIA. HOLES f- TO CUT KERFS 


THROUGH BLANK 


CUT KERFS TO 
CREATE CHEEKS 
ON EACH END 

OF INSIDE JAW 


BY CUTTING SHOULDERS ~ 
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SETTING UP THE JIG 


Before the jig can be used to cut a mortise, 
it needs to be adjusted to fit the tenon. So 
the tenons for the project should already be 
cut. Note: For reference, I numbered each 
of the jaws, see Fig. 8a. 

Tve found that a through mortise is usu- 
ally cut on a thick piece (such as a leg), and 
the matching tenon is usually cut on a thin- 
ner piece (such as a stretcher), see Fig. 7 
and the Bookcase on page 20. 

To get around the differences in thick- 
ness, I started out by cutting a spacer that 
makes the jig “think” both pieces are the 
same thickness. (A spacer isn’t needed if 
the two pieces are the same thickness.) 

CUTSPACER. To make a spacer, first cut a 
strip of wood the same length as the jig. 


USE WRENCH 
TO ADJUST ENDS 
OF JAW #2 (SEE TEXT) 


Then rip it so the thickness equals the de- 
sired setback of the rail from the post, see 
Fig. 7 at right. 

ADJUST 2 TO 1. Now, adjustments can be- 
gin on the jig. First, place the cheeks of the 
tenon between the middle two jaws. Then 
slide the spacer (if one’s being used) be- 
tween the jaw labeled “1” and the face of the 
tenoned piece, see Fig. 8. 

Now, turn the hex nuts alongside piece 
“2” until the spacer is sandwiched between 
the workpiece and the jig, see Fig. 8a. This 
half of the jig is now set. 

ADJUST 3TO 2. Now the inside jaws can 
be tightened around the tenon. This is done 
by turning the nuts alongside jaw “3,” see 
Figs. 9 and 9a. 


ADJUST ENDS 
OF JAW #3 


FORA 
PROJECT WITH 
LEGS THICKER 


THAN THE RAILS, 
A SPACER 
IS NEEDED 
TO MAKE 
UP THIS 
DIFFERENCE 


ADJUST 4TO 3. Next, the jig can be ad- 
justed to the thickness of the mortised 
piece. First pull the tenoned piece out of the 
jig. (Don’t turn any nuts.) Then set the jig 
over the piece to be mortised, see Fig. 10. 
Now tighten the outside jaw (“4”) against 
the right side of the workpiece, see Fig. 10a. 


TIGHTEN WING 
NUTS TO ADJUST 
ENDS OF JAW #4 


USING THE JIG 


After the jig has been tightenend onto the 
workpiece, draw two lines inside the jig to 
indicate the sides of the mortise, see Fig. 11. 
Then remove the jig from the workpiece by 
loosening the wing nuts only. 

Now, using a try square, draw two more 
lines to indicate the top and bottom of the 
mortise, see Fig. 11a. Then transfer these 
marks around to the opposite (back) side 
of the workpiece. These are for reference 
while drilling from the back side. 


DRILL OUTWASTE. To cut a mortise, I pre- 
fer to rough it out on the drill press first, see 
Fig. 12. Note: Use a drill bit smaller than the 
desired width of the mortise. And for the 
cleanest mortise, drill halfway through 
from both sides of the piece. 

CLEAN UP EDGES. Now the jig can be 
placed back on the face side of the work- 
piece and the wing nuts re-tightened. 
Then use a sharp, wide chisel to chop the 
outside edges of the mortise in a clean, 


straight line, see Fig. 13. (Hold the back of 
the chisel tight to the jaws of the jig.) Again, 
work from both sides of the piece. 

Then, when the mortise has been com- 
pletely cleaned out, remove the jig and chisel 
the sides of the mortise to a slight taper, see 
Fig. 13a. (Chisel from the “out” side face.) 

By slightly enlarging the inside of the 
mortise, the tenon can be inserted more 
easily. Yet the exposed end of the tenon 
should still fit the mortise perfectly. 


DRAW PENCIL LINES 
ALONG INSIDE OF 
JAWS TO INDICATE 
SIDES OF MORTISE 


i” 
4l 


USE TRY 


MORTISE 


RILL HALFWAY THROUGH 
FROM BOTH SIDES 
OF WORKPIECE 


USE CHISEL AND nase 
TO CLEAN UP SIDES 
AND ENDS OF MORTISE 


SLIGHT 
TAPER 
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Through Mortise & Tenon 


One ofthe strongestjoints 
you'll find on a project is a 
mortise and tenon. And a 
through mortise and 
tenon joint not only gives 
you a strong joint, but a 
decorative look. 

When the tenon is 
glued into the mortise, 
the two fit together like 
the handle in the head of 
a hammer, see photo. The 
end grain on the tenon is 
a decorative contrast to 
the long grain on the sides 
of the mortise. 

PERFECT FIT. The main 
reason for gluing a long 
tenon into an open mortise 
is usually appearance. And 
for the best appearance, 
the parts of the joint have 


ple.) In this situation, a 
special through mortising 
jig comes in handy, see the 
article on page 10. 

OPTIONS. Like an ordi- 
nary mortise and tenon 
joint, a through mortise 
and tenon joint has some 
options. For one, the leg is 
often thicker than the rail, 
see photo at left and the 
drawing below. 

But this is mostly a de- 
sign decision — the parts 
could just as well be the 
same thickness. 

And how far beyond the 
leg should the tenon stick 
out? It could be flush to the 
outside of the leg (right in 
photo) or stand a little 
proud with chamfered 


to be cut perfectly. 

If there are any gaps where the tenon 
comes out of the mortise, it will be appar- 
ent — but it probably won't be the look 
you were expecting. That’s why I follow a 
special sequence when cutting a through 
mortise and tenon joint. 

SEQUENCE. Does that mean a through 
mortise and tenon joint is made differently 
than a traditional blind mortise and tenon? 


Not exactly. The mortise is usually cut first, 
then the tenon is cut to fit the mortise. So 
far, no difference. But because the fit of the 
joint is so important, I take a couple extra 
steps, see Cutting the Mortise, and Cutting 
the Tenon on the following pages. 

Note: Sometimes there’s a good reason to 
reverse the sequence and cut the tenon 
first. (The Bookcase on page 20 is an exam- 


HOW THE JOINT WORKS 


There’s more to a through mortise and 
tenon joint than one piece of wood sticking 
through another. If the parts fit together 
properly, the joint is strong in several direc- 
tions. And it will look good, too. 

The load-bearing strength of the joint 
comes from the bottom edge of the tenon 
resting in the bottom of the mortise, see 
drawing. It’s what supports a panel in a 
frame or a top on a table. 

The shoulders around the tenon give the 
joint resistance to racking and twisting. 
They can also hide imperfections around 
the inside edge of the mortise. 

Probably the strongest part of a through 
mortise and tenon jointis the fit between the 
cheeks of the tenon and the cheeks of the 
mortise. When properly glued, the bond be- 
tween the cheeks of the two pieces will pro- 
duce a joint that’s practically unbreakable. 

Not only is this a strong joint, but it looks 
good, too. Especially if the exposed end of 
the tenon completely fills the mortise. 


edges (left in photo). 
Again, it’s mostly a design decision. 
Finally, a through mortise and tenon joint 
is often pinned with small wood pegs 
through the cheeks of the tenon (left in 
photo). In the past this was done to lock the 
tenon in the mortise to create a stronger 
joint. But with the improved glues available 
today, the pegs are mostly for appearance. 
(See page 15 for more on installing pegs.) 


MORTISED 
PIECE 


LENGTH 


CHEEK 


SHOULDER 
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The key to cutting a 
| È perfect through mor- 


ao tise is uniformity. 
The opening where 
the tenon comes 
through must have 
perfectly straight 
edges to fit tight 
around the tenon. 

Here are a couple 
tips — and a guide — 
to make cutting a per- 
fect mortise easier. 

LAY OUTENDS. I start by laying out 
(marking) the mortise on the outside face 
of the workpiece, see Fig. 1. To do this, first 
use a try square and a sharp pencil to draw 
a line indicating the top and bottom edges 
of the mortise. (The exact location of these 
marks will depend on the specifications of 
the particular project.) 

Now, use a square to extend these lines 
around the workpiece to the opposite (in- 
side) face. 

MARKSIDES. Next, I mark the sides of the 
mortise. And for the most accuracy on the 
sides, I don’t use a pencil. Instead, I make 
the marks using a chisel, a mallet, and a 


CHISEL 
GUIDE 


CHISEL SHALLOW TROUGH 
AROUND PERIMETER OF MORTISE 
WITH CHISEL AND EDGE GUIDE 


shop-made guide block, see Fig. 1. (Again, 
make the marks on the face of the workpiece 
where the end of the tenon will show.) 

The guide block I use is simply a 
squared-up block of wood with a shallow 
rabbet cut along one edge. As simple as it 
is, the guide block is surprisingly helpful. 

First, when it’s clamped around one edge 
of the workpiece, the guide block helps to 
mark a perfectly straight line for the sides 
of the mortise. And after the mortise has 
been roughed out with a drill bit, the guide 
block helps hold a chisel straight up and 
down for cleaning up the mortise. 

Note: This can also be done with the 
Through Mortise Jig shown on page 10. 

SETTING OUT. There's a trick I use to help 
ensure crisp, clean edges on a through mor- 
tise. The trick is called “setting out.” 

To set out a mortise, first chop straight 
down on the chisel holding the back of the 
chisel tight to the guide block, see Fig. 1. 

After marking the perimeter of the mor- 
tise, remove the guide block and make a 
second angled chisel cut that intersects 
with the first, see Fig. 2. 

Then remove all the little three-sided 
slivers from the edges of the mortise. 


CUTTING THE MORTISE 


Now you should be able to see the crisp, 
straight outline of a perfect through mor- 
tise. All that’s left is to clean out the waste 
inside the marks. 

BORE HOLES. At this point the mortise 
could be chopped out by hand. But it saves 
a lot of time (especially for deep mortises) 
to rough out most of the waste using the 
drill press, see Fig. 3. 

To rough out the mortise, I use a 
Forstner bit smaller than the width of the 
mortise and drill a series of overlapping 
holes between the score marks. 

Shop Note: For the cleanest mortise, 
bore halfway through from one side of the 
workpiece, then finish roughing out the 
mortise from the other side, see Fig. 4. 

CHISEL CLEAN. The overlapping holes 
will leave a series of “ripples” on the cheeks 
of the mortise. To remove these ripples — 
and also complete the mortise — I use a 
chisel to pare the sides of the mortise, see 
Fig. 5. (Again, work from both sides.) 

The guide block comes in handy here, 
too. It keeps the chisel right on the cut line 
as you clean up the sides of the mortise. 

Finally, to insert the tenon more easily, I 
“back cut” the mortise slightly, see Fig. 5a. 


PERIMETER 
OF MORTISE 


J 


First mark the ends of the mortise using a 
try square and pencil. Then make a guide 
block for marking the sides with a chisel. 


After scoring the sides with a chisel, “set 
out” the mortise by chiseling a slight bevel 
inside the score lines. Set out the ends too. 


CHISEL GUIDE HELPS 
CUT STRAIGHT 
SHOULDERS 


DRILL OVERLAPPING 
HOLES HALFWAY 
THROUGH 


Rough out the mortise by drilling a series 
of holes inside the score lines. Use a Forstner 
bit smaller than the width of the mortise. 


CLEAN UP CHEEKS ON ALL 


FOUR SIDES OF MORTISE 


CHISEL 
SLIGHT BEVEL 


Finish roughing out the mortise from the 
opposite side of the workpiece. But keep 
the same face of the piece against the fence. 


Complete the mortise by chiseling the 
sides of the mortise smooth and flat. Use 
the guide block to keep the chisel straight 


up and down and cutting in a straight line. 


After cutting from both sides of the mortise, 
chisel a slight bevel from the good face. 
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CUTTING THE TENON 


| Atenon can come in 


any shape or size. 
But there’s only one 
thing that counts — 
how well it fits in a 
mortise. 

One of the easiest 
ways to cut a tenon 
is to use a dado 
blade in the table 
saw. And to help set 
up the saw just 
right, I start by cut- 
ting a tenon on a test piece. (Use a piece of 
wood the same thickness and width as the 
actual workpiece.) 

TESTTHICKNESS. To begin the tenon, 
raise the dado blade and make a shallow 
cut across the end of the test piece, see Fig. 
1. Then flip the piece and make a second 
pass on the opposite side. 

Shop Note: For the most control — and 
the cleanest cut — I cut tenons using the 
miter gauge with an auxiliary fence at- 
tached. This helps prevent chipout as the 
blade exits the workpiece. 

Now check the test tenon in one of the 
completed mortises, see Fig. 2. The idea is 
to sneak up on the height of the blade until 
the end of this short tenon fits the mortise 
perfectly — not too tight and not too loose. 

CUT CHEEKS. When the thickness of the 
tenon is set, the tenon can be cut to length, 
see Fig. 3. To do this, I again use the miter 
gauge and auxiliary fence. But this time 
with the rip fence as a stop. 

Position the rip fence so the distance be- 


~ AUXILIARY FENCE 
ON MITER GAUGE 


TEST PIECE 
IS SAME 
THICKNESS AS 
ACTUAL PIECE 


CHECK FIT 
OF TEST PIECE 
IN ACTUAL MORTISE 


Begin cutting the tenon on a test piece. By 
adjusting the height of the dado blade, you 
can sneak up on the thickness of the tenon. 


Test the fit of the tenon ina Tae on mie 
workpiece. If the tenon is too tight, raise 
the height of the dado blade and cut again. 


When the blade is adjusted for the correct 
thickness, cut the tenon to the desired 
length. Use the rip fence as a stop block. 


tween the outside of the dado blade and the 
fence equals the desired length of the tenon. 
Now, cut the tenon by making several 
passes over the dado blade for each cheek. 

CUT SHOULDERS. The last thing to do is 


ADDING DECORATIVE PEGS 


Now the tenon can be cut to the desired 
width. Don’t move the fence, but the height 
of the dado blade may need to be adjusted. 


cut the tenon to the desired width. I use the 
same fence setup as for cutting the cheeks, 
except the workpiece is passed over the 
blade standing on edge, see Fig. 4. This pro- 
duces a tenon with equal-size shoulders. 


the key to good looks. 


similar to cutting a tenon to fit a mortise. 


(depending on the project). 


ners of the mortise, see Fig. 2. 


strip, see Fig. 3. 


mortises. (See page 17 for a tip on this.) 


It used to be that a long tenon needed to be 
pinned in a mortise. But these days, with 
improved wood glues, a peg doesn’t have to 
do anything but look good. Careful work is 


It helps to think of a peg in a hole as a 
tenon in a mortise. So the procedure is 


Lay out the mortise on the outside 
(good) face of the stile, see Fig. 1. Then 
drill inside the marks to a consistent depth 


Next, use a chisel to square up the cor- 
To make the pegs, cut a long strip to size 
so it’s about 142" thicker than the width of 
the mortise. Then cut the pegs from the 


Finally, sand the buried end of each peg 
to a slight taper, and glue the pegs in the 


LAY OUT MORTISES 
ON GOOD FACE 
OF LEG 


cUuT 
PEG TO 
FIT SNUGLY 
IN MORTISE 
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SOME TIPS FROM OUR SHOP 


Shop Notes 


STOPPED GROOVES & DADOES 


W Whether you're using a hand- 
held router or router table, rout- 
ing stopped grooves and dadoes 
can be tricky. It all has to do with 
positioning the stop blocks. 

With either method, it’s im- 
portant that the stop block be in 
the correct location. If it's not, 
the groove won't end up where 
it should. 

HAND-HELD ROUTER. The first 
step in getting an accurate setup 
for hand routing is to lay out the 
groove right on the workpiece. 


Now the stops can be positioned. 

To do this, first measure the 
distance between the edge of 
the router’s base plate and the 
nearest edge of the bit. 

Then using this measurement, 
position the stop near the layout 
lines that indicate the end of the 
groove. Now clamp the stop 
block in place, see Fig. 1. 

To guide the router along the 
length of the groove, clamp a 
fence to the workpiece. (Clamp 
the fence parallel to the layout 


SET FENCE AND 
STOP BLOCKS 
AS NEEDED 


SCRAPING & SANDING CORNERS 


W Normally I like using a hand 
scraper and sanding block for 
scraping and sanding. But it can 
be hard to get right down into a 
corner with a scraper or typical 
sanding block. 

Instead, when I need to 
scrape and sand corners, I use 
two tools shaped for the job. 


RAZOR BLADE. To scrape out 
a corner, I use a razor blade 
from a utility knife, see Fig. 1. It 
works great for scraping away 
glue smudges. And it also 
comes in handy when I need to 
cut away dried beads of glue. 

To use the razor blade, hold it 
at an angle and push or pull it 


lines, using the same measure- 
ment as before.) 

Now the stopped groove can 
be routed. Set the depth of the 
bit and tilt the router into the 
workpiece. When hand routing, 
move the router in the normal 
left-to-right direction. 

ROUTER TABLE. The setup for 
routing stopped grooves and 
dadoes on the router table is ba- 
sically the same as it is for a 
hand-held router. Except, the 
distance between the stop block 


LOWER WORKPIECE 
ONTO BIT, THEN PUSH 
THE BOARD THROUGH 

THE CUT 


with the grain of the wood — 
just like a hand scraper. When 
scraping, always push or pull 
the blade in the direction it’s an- 
gled. (This way, it won’t cut into 
the workpiece.) 

BEVELED BLOCK. To sand a 
corner, I make a sanding block 
with beveled ends and beveled 


BEVELED EDGES ALLOW 
SANDING BLOCK 


TO GETINTO 
CORNER 


~ HOLD AT ANGLE 
__WHEN SCRAPING 


and the far side of the bit deter- 
mines the length of the groove, 
see Fig. 2. 

When using the router table, 
move the workpiece in the nor- 
mal right-to-left direction. So 
depending on which end of the 
workpiece you're routing, it may 
be necessary to lower the work- 
piece into the bit, see Fig. 2. 

To rout the other end of the 
workpiece, reposition the stop 
to the other side of the bit. Then 
push the workpiece into the bit. 


sides, see Fig. 2. The pointed 
ends and sides allow me to get 
the sandpaper right up against 
the corner. 

Also, when I need to bear 
down on the sandpaper, the 
sanding block can be raised 
slightly and pushed into the cor- 
ner, see Fig. 2a. 


BEVELED END 
ALLOWS BLOCK 
TO BE RAISED 
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LARGE MORTISES 


E Forstner bits are ideal for 
drilling large flat-bottom mor- 
tises. Butit can be hard to justify 
their cost if theyre not used 
much. Another way to drill a 
large mortise is to use a hole saw 
and a straight router bit. 

CUT HOLE. For the Quilt Rack 
shown on page 6, I needed to 
drill 144"-dia. shallow mortises 


SE WITH HOLE SAW 


a). cur 
_MoRTISI 


WA aS < 4 


for the quilt hanging rod. So I 
drilled the mortises in two steps. 

The first step was to “outline” 
the mortise with a 114"-dia. hole 
saw, see Fig. 1. Then, once the 
mortise was established, it was 
ready to be cleaned out. 

CLEAN HOLE. To clean out the 
mortise, I used my hand-held 
router with a 1⁄4" straight bit. 


Set the router bit to the same 
depth as the hole saw, see Fig. 
2. Then clean out the waste, 
staying within the circle cut by 
the hole saw. 

A bit of advice though. Prac- 
tice on a piece of scrap before 
routing the actual workpiece. You 
want to make sure you have a 
feel for routing within the circle. 


BIT SCRAPER 


i) ELD dy Ma de ea) 


Occasionally when routing a pro- 
file, l'll end up with burn marks. To 
remove them, I use the same 
router bit (removed from the 
router) as a scraper. 

Hold the scraper at a slight an- 
gle. Then scrape the profile in the 
direction of the cutter on the bit. 
After a few passes, the marks 
should be removed. 


DEPTH STOP 


E When pinning a mortise and 
tenon joint, I usually set the peg 
flush with the frame. But for the 
Bookcase (page 20), I wanted 
the peg to match the through 
tenons. They stick out 1⁄4" be- 
yond the face of the frame. 

To set the pegs consistently 
with a ruler would have been dif- 
ficult. It would have been easy to 
set the pegs too deep. To set the 


pegs accurately, I made a depth 
stop from a 3⁄4"-thick scrap of 
hardwood, see drawing. 

DRILL HOLE. To make a depth 
stop, drill a hole in the scrap 
block the same depth you want 
to set the pegs. Once a peg is 
glued in place, set the stop over 
the peg, see detail. Then tap the 
stop lightly with a hammer until 
it bottoms out against the frame. 


DEPTH STOP 


Va"-DEEP SETS PEG TO 


PANEL TEAR-OUT 


E When making framed panels, 
grooves are normally cut in the 
frame to fit the panel. But just 
because a groove is cut to fit a 
panel doesn’t necessarily mean 
it will go together easily. 
TWISTS OR BOWS. If the panel 
or frame is twisted or bowed 
when you're fitting them, it can 
be difficult getting them to- 
gether. If they’re out of align- 


PANEL COULD 

CAUSE EDGES 

OF FRAME TO 
TEAR OUT 


ment too much, the panel could 
tear out the edges of the groove, 
see drawing. 

ROUND OVER EDGES. To avoid 
this, I first round over the edges 
of the panel with a sanding 
block. This narrows the panel 
just enough so when the panelis 
installed it won't hang up on the 
frame. And this reduces the 
chance for tear out. 


ROUND OVER 
EDGES SO PANEL 
SLIDES INTO 
GROOVE EASIER 
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Smoothing Panels 


In Woodsmith No. 86, we featured an article on 
gluing-up panels. During the development of 
that article, a number of us got into a lively dis- 
cussion on different ways to smooth a panel after 
the glue dries. 

Phil Totten, one of our assistant editors, uses a 
rather unique method for smoothing a panel. His 
panels always seem to end up smooth and fairly 
flat. So I’ve asked him to describe his technique 


in this article. 


E When my co-workers found out I use a 
hand scraper and portable belt sander to 
flatten and smooth glued-up panels, they 
told me it couldn’t be done. When it comes 
to hand tools, they felt a hand plane was the 
only tool that could be used for flattening. 
And technically they’re correct. A hand 
scraper can’t really flatten a panel. A scraper 
is normally reserved for finish work — in 


— Don 


place of sandpaper. It’s not designed to flat- 
ten a glued-up panel. 

A flat panel has a level or even surface 
over the entire panel. A smooth panel has a 
surface that’s free of defects — it isn’t nec- 
essarily perfectly flat. 

But with practice (and a lot of patience), 
Ive been able to scrape and sand glued-up 
panels smooth and fairly flat. They’re flat 


enough for most of my projects. And most 
people would be hard pressed to tell 
whether they’re flat or just smooth. (For my 
thoughts on flattening a panel with a hand 
plane, see the small box on the next page.) 

SANDER OR SCRAPER? The trick to deter- 
mining whether to start smoothing with a 
scraper ora belt sander is to “read” the panel 
first. But before I do this, I scrape off any 


Mark Panel. As you're locating the high 
and low areas, mark them with a pencil. 
Now the panel is ready to be smoothed. 


Read Panel. The first step to smoothing a panel is to 
locate the areas that need smoothing. To do this, rub 
your hand over the panel to feel the high and low areas. 


FIRST: SCRAPE 
ACROSS GRAIN 


| 


_| IF V2" OR LESS GAP, 
USE SCRAPER 


Check Areas. Prior to scraping, check to see how 
much material is going to be removed. To do this, I 
place a hand scraper on edge over the marked area. 


Scrape Panel. As you're flattening the 
marked areas, “feather” them out by work- 
ing from all four sides of the panel. 


dried glue along each joint line 
with a sharp paint scraper. Note: 
If you're using a paint scraper 
for this, the corners of the blade 
should be rounded over to avoid 
gouging the panel. 

Once the dried glue is re- 
moved, I begin reading the sur- 
face of the panel. 


READING A PANEL 


First, I look over the entire sur- 
face of the panel. If I notice a 
bump or a low spot (such as 
planer chipout created at the 
sawmill or lumberyard), I rub 
my hand over it to determine the 
size of the defect, see Fig. 1. 

Then I scribble over any areas 
that feel rough with a pencil, see 
Fig. 2. After the panel is marked, 
it’s ready to be smoothed. 

If the marked areas are 
higher or deeper than 149", or if 
the panel has a lot of chipout, I'll 
use the belt sander. 

If the panel was glued-up rea- 
sonably flat, I go right to the 
hand scraper. (“Reasonably” flat 
to me means the high and low 
spots are no higher or deeper 
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than 49", with minimal chipout throughout 
the panel.) 


HAND SCRAPER 
When a hand scraper is sharp, it’s easy to 
control — and it can remove material 


quickly. The shavings should curl right off. 
Just as they do for a sharp hand plane. 

SCRAPING TECHNIQUE. When starting out 
with the scraper, first place it on edge on the 
marked area that needs to be smoothed, see 
Fig. 3. The gap under the scraper will give 
you an approximate idea of how much ma- 
terial needs to be removed. 

When scraping, tilt the blade in the direc- 
tion you're scraping, see Fig. 4. Generally I 
push the scraper away from me. But I'll oc- 
casionally pull it towards me if it feels more 
comfortable. (It all depends on where I’m 
standing in relation to the area l'm working.) 

Also, I skew the blade at a 45° angle to the 
grain of the wood, see Fig. 4. This produces 
more ofa slicing action — the scraper slices 
off the wood fibers cleanly, rather than rip- 
ping or pulling them out. And when I want 
to remove a lot of material quickly, I’ll flex 
the scraper in the center with my thumbs 
while pushing it across the panel. 

As I’m scraping, I don’t usually stand in 
one place. Instead, I work my way around all 
four sides of the panel, scraping from differ- 
ent directions. (But I never hold the scraper 
parallel to the grain.) This allows me to 
“feather” out the high and low spots. 


There are times when using a belt sander on 
a glued-up panel is appropriate. When I use 
one, it’s usually when there’s alot of material 
to remove, or the panel has a lot of chipout. 

LEVEL JOINT LINES. But before I break out 
my belt sander, I always first check the joint 
lines on a glued-up panel. If the joint lines 
are stair-stepped the least bit, I will knock off 
the sharp edges along each joint line with a 
cabinet (hand) scraper, see Fig. 1. 

If the ridges on the joint lines aren’t 
“knocked off,” the belt sander could gouge 


CHECK PROGRESS OFTEN. Whenever I’m 
smoothing a panel (whether it’s with the 
scraper or belt sander), I’m continuously 
stopping to check my progress. Every 15 or 
20 seconds I'll stop and feel the panel. I 
can’t overstate how important this is in get- 
ting the panel smooth and flat. 

If I find an area that needs more work, I 
go back over it until it’s flat. Then I move 
on. The important thing here is to avoid 
overworking an area. You don’t want to re- 
move too much material. 

After you're satisfied with the flatness of 
the panel, it’s ready to be finish-sanded. 


BELT SANDER 


Okay, so when do I use a belt sander? I'll 
use one if there’s a lot of material to re- 
move, or a lot of chipout. 

GRAIN DIRECTION. When using the belt 
sander (with a 100 to 120 grit belt) I gener- 
ally sand with the grain (by following the 
tips described in the box below). But if 
there’s a lot of material to remove, I'll sand 
at a 45° angle to the grain. 

Just keep in mind that you'll remove more 
material faster by angling the sander. You'll 
also end up with scratches that are more no- 
ticeable. So if you’ve sanded at an angle, 
sand the area one more time with the grain 
to clean up any scratches. 

DON’T OVER-SAND. Once all the ridges, 
chipout, and planer marks have been re- 
moved, stop sanding. Don’t try to do too 


TIPS FOR USING A BELT SANDER 


the panel as it’s crossing over each jointline, 
see Fig. la. 

START SANDER ON PANEL. After I've made 
sure the joint lines are somewhat flat before 
belt sanding, the most important rule I fol- 
low is this: I never place the sander on the 
panel with the belt running. I always place 
the sander on the panel before turning on 
the power, see Fig. 2. 

This way, the sander starts out flat on the 
panel. If a running sander is set down on a 
panel, and it doesn’t hit the surface of the 


FLATTEN JOINT LINE 
EDGE TO AVOID 
GOUGING 


PLANE OR SCRAPE? 


Ahand plane could be used in place of a 
cabinet (hand) scraper for smoothing a 
glued-up panel. But, the plane iron must 
be extra sharp and the plane must be ad- 
justed perfectly. If they’re not, you could 
end up tearing out the grain, or gouging 
the panel. With a scraper, it’s less likely 
to happen. 

Another reason I prefer a scraper is 
you don’t have to be as concerned about 
the direction of the grain. With a plane 
you do. Ifyou plane against the grain you 
could end up tearing out the grain. 

So unless your planeis set upjust right 
and you're able to read the grain, I rec- 
ommend using a sharp scraper. 


much with the belt sander. A belt sander is 
a workhorse; it’s not meant to be used as a 
finish sander. 

FINISH BY SCRAPING. Then, to complete 
the smoothing process, scrape the belt 
sanded areas one more time with the hand 
scraper. This way, any scratches missed (or 
caused) by the belt sander are removed. 

FINISH SAND. Once the panel is smooth, I 
finish-sand it with my palm sander or ran- 
dom orbit sander (with 180 grit sandpaper). 

Finally, just before applying the finish, I 
sand the entire project with a sanding block, 
using 220 grit sandpaper. 


panel squarely, the sander could easily cre- 
ate a snipe or gouge the surface, see Fig. 2a. 
(And that’s just about the last thing any 
woodworker wants to have happen to a 
glued-up panel.) 

A word of caution though. Have a good 
hold on the belt sander when you start up, 
or it can run away from you. The first time 
you try this, it may seem as if the sander is 
jumping out of your hands. But after a few 
starts and stops, you'll get a feel for what to 
expect. And then it becomes natural. 
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FLAT ON PANEL 
BEFORE STARTING 
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Craftsman Bookcase 


You can build this Bookcase the same way 
the original Craftsman-style furniture was designed to be built — 
with a combination of machinery and handwork. 


| his Bookcase is a good example of 
Craftsman-style furniture. Sturdy 
mortise and through tenon construction, 
square pegs, and shop-made door pulls. The 
design is simple and straightforward. 

When Gustav Stickley started designing 
furniture like this in the early 1900's, he had 
the “common man” in mind. Out with the or- 
nate — furniture should be simple and func- 
tional. The result was the Craftsman (or 
Mission) style. 

MACHINE AND HAND TOOLS. But Stickley 
was not just concerned with design. Furni- 
ture also had to be well-built in the tradition 
of the master craftsman. And his furniture 
was built with a combination of machinery 
and handwork. 

I think that’s what I like most about this 
cherry Bookcase. It’s built in the same tra- 
dition. The heavy and repetitive tasks (the 
cutting, planing, and drilling) can be done 
by machine. The finer details (the through 
tenons, square pegs, and the door dividers) 
require some careful handwork. And the 
whole process reflects Stickley’s concern 
for quality and craftsmanship. 


20 Woodsmith No. 90 


EXPLODED VIEW 


SHORT 
VERT. 
DIVIDER 


NOTE: 
FOR A LIST OF SUPPLIES AND 
MATERIALS, SEE PAGE 30. 


OVERALL DIMENSIONS: 
59"H x 48"W x 14"D 


EE, 


ROSS SECTION 


PANELS 


To build this Craftsman Bookcase, I started 
by making the framed side units. When 
making a framed panel, I generally use ply- 
wood for the panel. Unlike solid wood, ply- 
wood isn’t drastically affected by seasonal 
changes in humidity. 

I designed each side unit to have "thick 
plywood panels with two good sides. (Both 
the inside as well as the outside of each 
panel can be seen.) But finding 4" cherry 
plywood with two good faces isn’t easy. And 
it’s quite expensive. 

Instead, I cut two pieces of 1⁄4" cherry ply- 
wood to make each panel, see Fig. 1. Then 
these side panels (A) can be set back-to- 
back so there are two good sides. Note: All 


the plywood pieces 
for this project can 
be cut from one 4x8 
sheet of 1⁄4" plywood. 
But there's still a 
problem. Most 1⁄4" 
hardwood plywood 
isn’t 1⁄4" thick. The 
plywood I used was 
a hair over %6". So 
to get the panels 
closer to 1⁄2" thick 
(they don’t need to be exact), I sandwiched One other point. The three layers for 
a Y4''-thick piece of Masonite between the each panel could be glued together. Butyou 
panels as a side panel core (B), see Fig. 1 don't have to. The frames built around the 
and the photo on page 22. panels will hold them together just fine. 
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SIDE UNITS 


Now, a frame can be 
built around each side 
panel. The panel fits 
into a groove cut in all 
four pieces of the 
frame, see photo. 

First, I cut all the 
pieces for both side 
frames to size, see Fig. 
2. The posts (C) are 
cut from 154!'-thick 
and bottom side rails 
(E) are cut from 1"-thick stock. 

GROOVES FOR SIDE PANELS. The grooves 
in the posts and rails must match the thick- 
ness of the panel. And the grooves should 
be centered on each piece exactly. 

Shop Note: Since the posts and rails are 
different thicknesses, each requires its own 
setup on the table saw to cut the grooves. 
Here, you have two options. Either reset the 
fence. Or keep the fence in the same posi- 
tion, but clamp a shim to it, refer to Fig. 5. 
(Ifyou use a shim, make it before setting up 
to cut any of the grooves.) 

To find the thickness of the shim, figure 
the difference between the thickness of the 
posts and rails (8/4" in my case). Then, divide 
this number by two. My shim ended up 34" 
thick, see Fig. 5. 

SET UP GROOVES. To set up the cut for the 
grooves, first I mounted a 34" dado blade in 
the table saw and raised it 34", see Fig. 3. 
Then I set the fence so the blade was 
slightly off-center on the piece. 

Icut the groove in two passes, flipping the 
board between each pass, see Figs. 3 and 4. 
(This centers the groove exactly on the 
workpiece.) Note: Be sure to use a scrap 
piece to test the setup. 

Once the groove is cut, check the width 
of the groove with the panels. If you need to, 


SET DADO 
SLIGHTLY 
OFF-CENTER 


-- -ee --; H - r 
Cone at | 


adjust the fence and make another test cut. 
But remember, any adjustment to the fence 
will be doubled when you flip the piece for 
the second pass. 

CUT GROOVES. When the test piece fits 
snug around the panels, cut the grooves on 
the four posts, see Figs. 3 and 4. 

Next, cut the grooves in the top and bot- 
tom side rails, see Fig. 5. Again, you'll have 
to change the setup. Either reset the fence. 
Or add the shim you made earlier, see Shop 
Note above and Fig. 5. 


The three layers of the side panel aren't 
glued together. Instead, a groove centered 


[2] 


115" LONG 


POST 
13⁄4" x 134" 
58"LONG 


1154" LONG 


FLIP PIECE 
END FOR END 
BETWEEN PASSES 


FINAL WIDTH OF 
GROOVE MUST MATCH 
THICKNESS OF- 
PANELS 


O imam 


in each frame piece holds them in place. 


CROSS SECTION 


| 


NOTE: 
CUT ALL GROOVES 
TO MATCH 
THICKNESS 


OF PANELS 


END VIEW 


TO CUT RAILS, vt 
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FLIP PIECE 
END FOR END 
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PASSES 
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TENONS 


Like a lot of Craftsman-style furniture, this 
Bookcase has mortises and through tenons. 
These demand careful handwork, but you 
actually get to see the joints. (For more on 
this joint, see page 13.) 

I usually start with the mortises. But this 
time, I worked backwards. The tenons are 
cut first to fit the grooves (already cut in the 
posts). Like a mortise, the grooves act as a 
gauge for sizing the tenons, see photo. 

TWO TENONS. There are two different- 
length tenons on each of the rails, see Fig. 


6. On the front end is a long tenon that fits 
all the way through the front posts. But the 
tenon in back is shorter. It stops short in a 
typical (blind) mortise. 

TWO STEPS. The setup for both the top 
and bottom rails is the same, see Figs. 7 and 
8. Each tenon is cut in two steps. First, cut 
the cheek of the tenon, see Step 1. Note: Use 
a scrap piece and test the thickness of the 
tenons with the grooves in the posts. 

Next, set the piece on edge and cut the 
tenon to width, see Step 2. 


THROUGH 


TENONS TENONS 
(FIT INTO (FITTHROUGH 
FRONT POST) 


MORTISES 


After all the tenons are cut on the rails, it's 
time to cut the mortises in the posts to ac- 
cept the tenons. Again, there are two types 
of mortises — through and blind. 

Allthe mortises are the same width as the 
grooves for the panels. This makes the 
setup easy. Just position the post so a "-dia. 
drill bit is centered in the groove. Then 
clamp a fence to the drill press table so it’s 
against the post. (To clean up the mortises, 
I built the jig shown on page 10.) 

BLIND MORTISES. After laying out each 
mortise, I drilled the blind ones in the back 
posts first, see Fig. 9. (Drill them 116" deep. 
This allows 1⁄6" for excess glue.) 

THROUGH MORTISES. When the mortises 
in the back posts are complete, drill the mor- 
tises through the front posts. Shop Note: To 
prevent chipout on the faces of the posts and 
inside the grooves, drill these mortises half- 
way through from both sides. 

MORTISES FOR APRON. There’s one more 
set of mortises to cut. An apron joins the two 
front posts at the bottom. It requires a %6"- 
deep mortise on the inside edge of both 
front posts, see Figs. 9 and 9a. 


7 STEP 1 BLIND TENON 


ae AA BES 
The grooves for the side panels are used to 
size the tenons. Then a shop-made jig fits 
the mortises to the tenons, see page 10. 


STEP 1 THROUGH TENON 


FINAL THICKNESS 
OF TENON 
SHOULD FIT 
GROOVE 


| THROUGH 
MORTISE 


| NOTE: 

$] DON’T DRILL 

MORTISE FOR 

APRON INTO 
THROUGH 
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RAILS & APRON 


Before the side units 
can be put together, 
there must be some 
way to connect them. 
So I cut out the pieces 
that connect the units. 
Then cut rabbets and 
matching tongues. 

CUTTO SIZE. Begin 
by cutting two back 
rails (F) and a front 
rail (G) to size from 3⁄4"-thick stock, see Fig. 
10. Then cut out a front apron (H). (Note: 
The width of this apron should match the 
mortises in the posts — the apron doesn’t 
have atop or bottom shoulder, see Fig. 15a.) 

RABBETS. To hold these pieces, I rab- 
beted some of the side unit pieces. Each top 
rail (D) is rabbeted on the top inside edge 
to hold the front rail, see Figs. 10b and 11. 

Then the two back posts (C) are rabbeted 

on the back inside edges to hold the back 
rail and the back panel (added later), see 
Figs. 10a and 12. 
- The back rails (F) also hold the back 
panel in place, refer to Fig. 20a. So, I rab- 
beted the back inside edges of these rails 
too, see Fig. 13. 

Shop Note: All these pieces don’t end up 
identical — they’re actually mirrored. So 
when cutting the rabbets, be sure to mark 
and rabbet the correct edge of each piece. 

TONGUES. The next step was to cut 
tongues on the pieces that will connect the 
side units, see Fig. 10. Rabbet both ends of 
the two back rails (F) and the front rail (G), 
see Figs. 13 and 14. The remaining tongues 
should fit the rabbets you just finished cut- 
ting in the side pieces. 


34" x 3V2" 
4112" LONG 
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After these rabbets are cut, the front rail 
needs to be notched at the front corners, see 
Fig. 14. This notch allows the front rail to fit 
around the front posts, see Fig. 10b. When 
in place, the rail should set back 1" from the 
front. This allows the rail to act as a stop for 
the doors (added later). 


BACK POST 
(BACK VIEW) 


RABBET APRON. The last piece to rabbet 
is the front apron (H), see Fig. 15. Again, 
you're creating tongues on the ends. But 
this time, they fit the mortises in the posts. 

The apron also has a gentle arc on the bot- 
tom that can be laid out and cut at this time, 
see Fig. 15a. 


FIRST: 
CUT RABBETS 
ON ENDS 


14] 
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| FRONT RAIL 


SECOND: 
NOTCH FRONT CORNERS 
TO FIT AROUND POSTS 
SEE FIG. 10b 


(H) FRONT APRON 


LAY OUT ARC WITH 
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CASE ASSEMBLY 


The Bookcase is almost ready to be assem- 
bled. But first, I added some small details. 

The first step is to fill the grooves at the 
bottom of the posts, see Fig. 16. (The top of 
the posts will be covered by the case top 
later.) To do this, I cut a plug (J) to fit each 
groove. Note: Make sure you don’t cover the 
mortises already cut in the posts. 

CHAMEERS. The next step is to rout a 1⁄4" 
chamfer on the bottoms of all the posts, see 
Fig. 17. This has two benefits. It gives the 
posts a finished look, and it also minimizes 
chipout if the Bookcase is ever dragged 
across the floor. 

Another thing I did was to chamfer the 
ends ofall the tenons. This “dresses up” the 
through tenons, giving them a finished look. 
And on the tenons that fit the blind mortises, 
the chamfer allows room for excess glue. 

SANDING BLOCK. There are a number of 
ways to chamfer the tenons, but I made a 
simple sanding block that chamfers both 
edges at the same time, see Fig. 18. 


To make the block, I cut a groove in a 
piece of scrap with the dado blade set 3⁄4" 
deep. The width should equal the thickness 
of the tenon minus 1⁄4". (This will create a 
146" chamfer on both sides of the tenon, see 
Fig. 18a.) Next, I tilted the blade 45° and 
beveled both sides of the groove. 

To use the sanding block, stick adhesive- 
backed sandpaper on the beveled edges. 
Then sand the tenons, see photo. Check 
them often to make sure the chamfers are 
consistent. After the tenon “bottoms out” on 
the block, sand the top and bottom ends to 
match, using a regular sanding block. 

ASSEMBLE SIDE UNITS. To assemble the 
case, I began by gluing up the side units, see 
Fig. 19. (For a tip on this, see page 17.) 

PIN TENONS. After both side units are as- 
sembled, their tenons can be pinned, see 
Fig. 19a and the box on page 15. First, drill 
and square up the holes. Next, cut pegs (J) 
to fit them. Then glue the pegs in place so 
they stand proud 44", see the tip on page 17. 


To “dress up” the through tenons, the ends 
are chamfered. A simple sanding block 
helps keep the chamfers consistent. 


ASSEMBLE THE CASE. To connect the two 
side units, glue the front apron (H) between 
them and dry assemble all the other rails, 
see Fig. 20. After the front apron dries, re- 
move each of the rails and drill shank holes 
and pilot holes. Then screw them back in 
place, refer to Figs. 10b and 20a. 

After the case is assembled, I cut a back 
panel (K) to fitin the rabbets in the back of 
the case, see Fig. 20. 
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CASE TOP 


The basic case is now complete. The next 
step is to add the top and bottom. Begin by 
gluing up enough 1"-thick stock to make 
both panels, see Figs. 21 and 24. (You could 
also glue up the adjustable shelves at this 
time, refer to Fig. 34 on page 29.) 

Now, cut the case top (L) 4" longer and 
2" wider than the case, see Fig. 21. Then 
rout a chamfer on the top and bottom edges 
(except the back), see Fig. 21a. 

In the front, the case top is screwed di- 
rectly to the front rail, refer to Fig. 23a. But 
before the top can be attached to the case, 
there needs to be a way to secure it at the 
back. The answer is a simple cleat. 

CLEAT. First, cut the cleat (M) to fit be- 
tween the back posts, see Fig. 22. (Make 
two — you'll use one for the bottom shelf 
later.) Then drill two sets of counterbored 
shank holes in the top cleat, see Fig. 22a. 
One set will be used to attach the cleat flush 
with the top edge of the back rail. The other 
will secure the top. 

A 14"-wide top will expand and contract 
quite a bit with seasonal changes in humid- 
ity. So rather than fight it, I decided to allow 
the panel some freedom to move. The easy 
way to do thisis to drill oversize shank holes 
in the front rail. This way, the case top stays 
flush with the back ofthe case, but it can still 
expand toward the front without splitting. 


BOTTOM 


The bottom of the case involves a bit more 
work than the top. Begin by cutting the case 
bottom (N) to fit between the side panels 
(A), see Figs. 24 and 25. 

NOTCHES. To fit the bottom around the 
posts, each corner must be notched, see 
Fig. 25. The notches at the front corners are 
1%" wider than the posts, see Fig. 24. 

The notches at the back are only 1" wide, 
see Fig. 24. This creates a tiny gap so the 
bottom can expand toward the back. 

Shop Note: Because these notches will be 
visible, it’s important to get a clean cut. To 
do this, I first scored them with an X-acto 
knife. Then I used the miter gauge with an 
auxiliary fence and cut them with the panel 
standing on edge. 

GROOVE. When the case bottom fits be- 
tween the posts, the next step is to cut a 
groove on its bottom face to fit over the front 
apron, see Figs. 24a and 25a. Then, rout a 
chamfer around the front edge. 

CLEAT. Just like the case top, the bottom 
also requires a cleat (M), see Figs. 22 and 
25. But there are two differences. First, the 
cleat isn’t flush with the back rail. It’s 
screwed 1" down from the top, see Fig. 25a. 

Also, because the case bottom will ex- 
pand and contract at the back of the case, 
the shank holes in the cleat should be over- 
size to allow for movement, see Fig. 25a. 


1" x 14" x48" 
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— BOTTOM EDGES 
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#8 x 114"Rh 
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After the Bookcase 
has a top and bottom, 
you might want to add 
the shelves next. But it 
looks best if the top 
shelf hides behind the 
dividers in the doors. 
So it makes sense to 
build the doors first, 
then add the shelves. 
FRAMES. To begin, 


cut 1"-thick door stiles (O) and the upper 
(P) and lower door rails (Q) to fit the case 
opening, see Fig. 26. Note: The final size of 
both doors should allow a 46" gap between 
the case and the doors on all four sides. 
The door frames are joined together with 
mortise and tenons, see Figs. 26a and b. 


NOTE: 
DOOR FRAME 
isi*rHick STILE 


LOWER 
DOOR 
RAIL 


HORIZONTAL 


a of DIVIDER 


After each door frame is assembled, I rab- 
beted the back, inside edge to hold the 
glass, see Fig. 27. Note: After routing, 
square up the corners with a chisel. 

DOOR DIVIDERS. All the dividers in the 
doors are more for appearance than any- 
thing else. That’s because the glass for each 
door is installed in one large piece — not in- 
dividual panes, refer to Fig. 32. 

To make the dividers, cut the "thick 
horizontal (R) and long vertical dividers 
(S) to fit between the rabbets in the door 
frames, see Figs. 28 and 29. Then cut the 
short vertical dividers (T) to size. 

HALF LAPS. The dividers are joined to the 
door frame and to each other with half laps, 
see Figs. 28a and b. So first, I rabbeted the 
ends of all the pieces. Note: Just rabbet one 


CENTER TENON 
ON RAIL 


cut 
MORTISES 
2116" DEEP, 
212" LONG 


CUT MORTISES 
216" DEEP, 
4" LONG 


end of the short vertical dividers. 

Next, I cut half laps in the horizontal di- 
viders, see Fig. 28b. Then I cut the mating 
half laps in the vertical pieces. (These half 
laps are on the face opposite the rabbet.) 

DIVIDER ASSEMBLY. Now, glue the divid- 
ers together. Then set the assembly in the 
rabbets in the door frame and mark the lo- 
cation of each divider, see Fig. 29. 

To get the divider assembly flush with the 


fronts of the doors, you'll need to cut shal- 


low mortises in the rabbets, see Fig. 29a. 
When the dividers fit in the door, they can 
be glued in place, see Fig, 29. 

PEGS. To complete the doors, pin each 
tenon with two door pegs (U), see Fig. 26. 
Note: These are shorter than the pegs (J) in 
the sides, but they still stand proud 4". 


CHISEL RABBET 
SQUARE 


yu WERTICAL 
2" DIVIDER 
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WITH FRONT OF DOOR 


SO DIVIDERS ARE FLUSH 


FIRST: 
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INSTALLING THE DOO 


At this point, the doors should fit with a 
116" gap between the case and each door. 
The doors still need to be trimmed though 
— I didn’t allow for any gap between them 
yet. I found it easier to mount the doors first 
and then trim them. 

MOUNT HINGES. The hinges I used cre- 
ated a 4g" gap when mortised and mounted 
flush with the posts and the doors. (For 
sources, see page 31.) 

To mount the hinges, first lay out their lo- 
cations on the posts and the doors, see Fig. 
30. Then rout out most of the waste, and 
clean up the shoulders with a chisel. 

After drilling pilot holes, install the hinges 
and mount the doors, see Fig. 30b. 


each door can be trimmed. To do this, de- 
termine how much needs to be trimmed to 
create a 16" gap. Then to keep the doors 
identical, I removed them and planed the 
same amount off each door. (I used a hand 
plane, but a jointer will also work.) 

ADD CATCHES. Next, reattach the doors 
and mount the catches to hold them closed, 
see Figs. 30a and 30c. Since any door can 
have a tendency to twist, I installed double- 


each door, see Fig. 30. 

REMOVE DOORS. To add the door pulls 
and the glass, I found it easiest to remove 
the doors once again. But first, I marked the 


DOOR PULLS 


Stickley’s furniture company made all of its 
own hardware. While I didn’t make my own 
hinges or door catches, I did make the door 
pulls for the Bookcase. 

The pulls are cut from an extra-long blank 
of 3⁄4"-thick cherry, see Fig. 1. (They're 
shaped at the ends of the blank.) The extra 
length makes the blank easy to work with 
and keeps your fingers out of harm’s way. 

The first step to shaping the pulls is to 
rout a chamfer around each end of the 
blank, see Fig. 2. 


DOOR PULL BLANK 
4" x 4" - 10" RGH. 


TRIM DOORS. Now the center stiles of 


ball catches at both the top and bottom of 


RS 


214" x 2" HINGE 


CATCHES 
BENEATH 
FRONT RAIL 


MARK — 
LOCATION OF 
HORIZONTAL 

DOOR 

DIVIDER 
ONPOST 


DOUBLE-BALL 
DOOR CATCH 


Next, rout a cove around the blank using 
a 1⁄2"-dia. core box bit, see Fig. 3. 

Now, before cutting each pull from the 
blank, form a tenon to fit the mortises in the 
doors, refer to Fig. 31a on next page. Be- 
cause the tenon is in the middle of the blank 
and notat the end, this cut looks a little odd. 
But it’s not hard. Just cut or rout dadoes 
around the blank, see Fig. 4. 

Note: With the tenon in the middle of the 
blank, it’s impossible to test its fit in the mor- 
tise. So to ensure a good fit, I cut a tenon on 


ROUT FINGER 
RECESS 


(CENTER CATCHES AT 
TOP AND BOTTOM 


a piece 

of scrap wood 

to test the setup. 
All that’s left now is to 

sand the pulls smooth and cut 

them from the blank. Then glue them into 

the mortises, refer to Fig. 31a. 


CUT TENON TO MATCH 
MORTISE IN DOOR 
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position of the horizontal dividers on the in- 
side faces of the corner posts, see Fig. 30. 
(Later, these marks will show you where to 
position the top shelf.) 

ADD DOOR PULLS. At this point I added 
the door pulls. To do this, first I cut a mortise 
in each door, see Fig. 31a. Then I made my 
own door pulls (V) (refer to the box on 
page 28) and glued them into the mortises. 

GLASS STOPS. All that’s left to add to the 
doors is the glass. Of course you don’t want 
to add the glass until after the case has been 
finished, but now is a good time to cut the 
glass stops (W). 

Before ripping the 34" x 34" glass stops to 
size, I first chamfered one edge, see Fig. 
32a. This way, there’s a flat face to nail the 
34"-long wire brads into. 

The glass stops are mitered at the cor- 
ners, see Fig. 32. This makes it a little 
tougher if you have to remove the stops 
later, but miters look better than butt joints. 


You're almost done — the shelves are all 
that are left. They rest on spoon-style shelf 
pins that fit into shelf standards. 

First, cut four 94"'-thick shelf standards 
(X) to fit between the top and bottom side 
rails, see Fig. 33. Note: Add 2" for the rab- 
bets that will be cut on the ends. 

Now, cut a 1'-long rabbet on both ends of 
each standard, see Fig. 33a. Set the stand- 
ards in place and mark the position of the 
top shelf, see Fig. 34. (It should line up be- 
hind the horizontal door dividers.) 

SHELF PIN HOLES. Before attaching the 
standards to the sides, drill the holes for the 
shelf pins, see Fig. 33. (You can drill addi- 
tional holes if you want. This will allow you 
to adjust the shelves later.) 

SHELVES. For the shelves (Y), glue up 
three 1'-thick shelf blanks and cut them to 
fit between the corner posts, see Fig. 34. Fi- 
nally, chamfer the top and bottom edges and 
set the shelves in place. 


1716" 


SHELF 


STANDARD 
5" x1" x 4512" 


Vg"-THICK 
TEMPERED 
STOPS GLASS 


3g" x 34" STOCK 


To protect the Bookcase, I brushed on four 
coats of General Finishes’ Royal Finish 
(Satin). (For sources, see page 31.) This 
may sound like a lot of work, but it isn’t. The 
oil/urethane mixture is easy to apply. 

I usually brush on Royal Finish with a 
foam brush, but you can also wipe it on with 
a rag. Just apply a generous amount of the 
finish to the Bookcase, working in sections. 
Then wipe off the excess with a clean rag 
(always wipe with the grain). I also lightly 
sand between coats with 600-grit sandpaper. 
(Steel wool will also work.) 


While the finish on this Bookcase isn’t an 
authentic Craftsman finish, I did follow 
Stickey’s technique in one way. I waxed the 
Bookcase after the finish had set a few days 
(to give it time to fully cure). 

lapplied several coats of a paste wax that 
was a mixture of carnauba wax and bees- 
wax. (For sources, see page 31.) 

To apply the wax, wipe ona thin layer with 
a cotton cloth and let it dry for a few min- 
utes. (Several thin coats are easier to apply 
than one thick one.) Then buff it to a shine 
with a soft, clean cloth. 


After applying an oil/wrethane finish to 
the Bookcase, I waxed it to add luster as 
well as another thin layer of protection. 
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ee EE 


MATERIALS SUPPLIES 
A Side Panels (4) Va ply - 9% 6 x 4416 N Case Bottom (1) 1x11%4-41% e (12) #6x 1° Fh Woodscrews 
B Side Panel Cores (2)" Ve - 93/6 x 4416 O Door Stiles (4) 1x272 -51% e (23) #8 x 114" Rh Woodscrews 
C Posts (4) 13⁄4 x 1% -58 P Upper Door Rails (2) 1x3'2- 19% © (8) #6 x %" Fh Woodscrews 
D Top Side Rails (2) 1x3%-11% Q Lower Door Rails (2) 1x5-19%4 e (3 pair) 214" x 2" Ball-Tipped Hinges 
E Bottom Side Rails (2) 1x9%- 115% R Horizontal Dividers (2) x 1 - 15% e (4) Double-Ball Door Catches 
F Back Rails (2) Yax 3-41 S Long Vert. Dividers (2) 2x 1- 44% © (12) Shelf Pins 
G Front Rail (1) Ya x 3V2 - 42Va T Short Vert. Dividers (4) %x 1 - 11516 e (2) 1534" x 44" Glass Panes* 
H Front Apron (1) Ya x 354-41 U Pegs- Doors (16) WxH- Ho e (100) 3%" Wire Brads 
| Plugs - Posts (4) Wx 2-26 V Door Pulls (2) Vax 1%-4 *Note: For this Bookcase, | used 
J Pegs - Sides (12) 36x %- Io W Glass Stops (1) ¥ x Y - 20 ft. rgh. Y@"-thick tempered glass. Have the 
K Back Panel (1) Va ply - 41⁄2 x 496 X Shelf Standards (4) %x1-45'% glass cut to fit the opening on the 
L Case Top (1) 1x 14-48 Y Shelves (3) 1x 10% - 4076 back of each door, minus V4" in both 
M Cleats (2) 1x1-40% * Cut from -thick Masonite length and width, so it will fit easily. 

CUTTING DIAGRAM 

E 7 
134" x 7142" - 60" (6.25 Bd. Ft.) 


1" x 51⁄2" - 96" (THREE BOARDS @ 4.6 Bd. Ft. Each) 


a2 eae 


1" x7" - 96" (5.8 Bd. Ft.) 


1" x 7"-72" (4.4 Bd. Ft.) 


ALSO NEED: One 4x8 Sheet 1/4" Plywood, plus One 2x4 Sheet 1⁄4" Masonite 
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PROJECT 


SUPP IBIS 


Sources 


QUILT RACK 


A complete hardware kit for 
the Quilt Rack, shown on page 
6, is available from Woodsmith 
Project Supplies, see photo. The 
oak dowel and the galley spindles 
are included, but you'll have to 
supply the rest of the wood. 

Note: If you’re buying hard- 
ware from other sources, keep 
these things in mind. 

First, any galley spindles you 
purchase will probably be 
slightly different than the ones 
shown here and on page 6. 
That's okay. Just make sure the 
holes you drill match the di- 
ameter and length of the tenons 
on your galley spindles. 

Also, the hardware, the gal- 
ley spindles, and the oak dowel 
are listed separately in the Mail 
Order Sources below. Note: Al- 
though the compression spring 
used for the Quilt Rack isn’t avail- 
able through any of these cata- 
logs, springs like these are usu- 
ally available through local hard- 
ware stores. 

W90-790-100 Quilt Rack 

Hardware Kit ...............0+ $11.95 

e (1) Red Oak Dowel, 11⁄4" x 48" 

e (16) Red Oak Galley Spindles, 
%6" x 114" (overall length) 

e (2) Red Oak Plugs, ¥"-Dia. 

e (2) Brass-plated Hanger Plates 
with Screws 

e (1) Compression Spring, 
¥%'"Dia. x 3" Long 


o i 
¥ fe Se 


f. 
Ose 


CRAFTSMAN BOOKCASE 


Woodsmith Project Supplies 
also has a complete hardware 
kit available for the Craftsman 
Bookcase shown on page 20. 
This kit does not include the 
wood or the glass. 
W90-790-200 Bookcase 
Hardware Kit................... $59.95 
e (3 pair) Brass BalHipped Hinges, 
21⁄2" (long) x 2" (open width) 
e (4)Brass Double-Ball Catches 
with Screws 
e (12) #6 x 1" Fh Woodscrews 
e (23) #8 x 114" Rh Woodscrews 
e (8) #6 x 94" Fh Woodscrews 
e (100) %" Wire Brads 


We stained the Quilt Rack with 
Minwax’s Golden Oak. Minwax 
products are available through 
many retail stores and the cata- 
logs listed below. 

For both of the projects in 
this issue, we used a General 
Finishes’ oil/urethane finish as 


1-800-444-7527 | 


Note: Prices subject to change 
after February, 1994. 


a top coat. These are available 
from Woodsmith Project Sup- 
plies and the catalogs below. 
W90-4003-601 Sealacell 
Sealer (Clear)........ $11.95 quart 
W90-4003-602 Royal Finish 
Top Coat (Satin) ... $11.95 quart 
WAXES. To give the Bookcase 
another layer of protection, we 
applied several thin coats of paste 
wax, see the sources below. 
There are many different brands 
of paste wax available, but we pre- 
fer one that contains carnauba. 


HAND SCRAPERS 


A cabinet (hand) scraper is a 
great tool for smoothing boards 
or panels. (See the article on 
page 18.) But it’s also great for 
removing burn marks on an 
edge or ripples left by a planer. 

We've recently developed 
our own 3-piece scraper set. 
What makes these scrapers dif- 
ferent is the steel. Each is made 
from tempered steel with a 
hardness of RC 50. (Most scrap- 


ers are RC 38-42.) This makes 
them much harder, which 
means less sharpening and 
longer lasting edges. 

The set consists of two differ- 
ent straight scrapers (.025" and 
.035" thick) and a gooseneck 
profile scraper (.035" thick). 
W90-5005-160 3-Piece 
Scraper Sete sncscs $12.95 

SHARPENING JIGS. Ifa scraper 
isn’t sharp, you'll end up with 
sawdust, not paper-thin shav- 
ings. To get a scraper sharp, you 
need a mill file and a burnisher. 
Both are available through 
Woodsmith Project Supplies 
and the catalogs listed below. 

If you'd like help with the 
sharpening process, Wood- 
smith No. 39 has plans for a 
shop-made sharpening jig and 
instructions for using a scraper. 


W90-39 Woodsmith 

TSSUGINO! ne $3.95 
W90-5001-103 10" Smoo 
Mill File 


Ww90-5 
Steel Burnisher ...........0.. $9.95 

Also available from Wood- 
smith Project Supplies is a new 
Scraper Sharpening Jig that we 
designed ourselves. Made from 
extruded aluminum, it includes a 
mill file and burnisher. And it 
comes with step-by-step instruc- 
tions to guide you through the 


sharpening process. 
W90-5005-150 Scraper 
Sharpening Jig... .. $29.95 


MAIL ORDER SOURCES 


Similar hardware and supplies may be found in the following 
catalogs. Please call each company for a catalog or information. 


Constantine’s 
800-223-8087 
Paste Wax, Scrapers & Burnishers 
Crafisman Wood Service 
800-543-9367 
Paste Wax, Minwax Stains 
Van Dyke’s 
800-843-3320 
Quilt Rack Hardware, Galley Spindles, 
Paste Wax, Mill File 
Woodcraft 
800-225-1153 
Quilt Rack & Bookcase Hardware, 
Galley Spindles, Scrapers & Burnish- 
ers, Paste Wax 


Woodworking Unlimited/Shopsmith 
800-543-7586 
Paste Wax, Scrapers & Burnisher 


The Woodworkers’ Store 
800-279-4441 
Quilt Rack & Bookcase Hardware, 
Galley Spindles, Dowels, Paste Wax, 
General Finishes, Scrapers & 
Burnishers 

Woodworker's Supply 
800-645-9292 
Galley Spindles, Dowels, Paste Wax, 
Scrapers & Burnishers 
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Final Details 


Through Mortise Jig 


A A removable dowel rod makes it easy to hang up or take 
down a quilt. The shelf above the dowel features a decorative 
galley rail. To build the project, see the article on page 6. 


Craftsman Bookcase 


Ne SR ad. oer 


A The doors on this Craftsman-style Bookcase are easy to 
make — the partitions are applied on top of a single piece of 
glass, Step-by-step instructions for the project begin on page 20. 


A Through mortise and tenon joints must fit 
perfectly. That’s the job of this shop-made jig, 
see the article beginning on page 10. 


A Fine details, such as chamfered through 
tenons and pegs, add an authentic decora- 
tive touch to the Bookcase. (See page 13.) 
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